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Waste Not
with
Plasma Arc

Charlie Finess

Municipal Solid Waste
(MsSwW)

e U S Annually Produces 230 Million Tons of MSW
— 30% is Recycled (About 45% in Linn County)
— 14%is Incinerated
— 56%, or About 130 Million Tons, is Landfilled
e Energy Act of 2005 Recognizes MSW
as a Renewable Energy Source
— Energy in U. S. Solid Waste is Nearly 10
Times That Available From Wind Power
e Environmental Impact of Landfills
— Second Largest Human Contribution To Methane in Atmosphere
— Hazardous Materials Leach Into Surrounding Land & Water Sources
— If Incineration, Fly/Bottom Ash is a Problem
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Plasma Torch
A Mature Technology

e Late 1800's: Plasma Arc Heater Developed For Metal Industry
e Early 1900's: Plasma Heaters Used In The Chemical Industry

e 1950's: Plasma Arc Cutting & Welding

® 1960's: Used To Simulate Heat Of Spacecraft Re-entry

® 1990's: Plasma Arc Utilized In Steel Mill Operations

e 1991: Plasma Research Facility Founded at Georgia Tech

® 1998: Plasma Municipal Solid Waste Plant Operational In Japan
e Today: Used in Industrial Plants Worldwide

— Chemical Industry
— Metallurgical Industry
— Waste/Environment Industry

Plasma Torch Treatment of Solid Waste
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Plasma Reactor Syngas
Toxic & Particulate Emissions

Europeon From
Emission U.S. EPA  Union Plasma
Parameter Units Limits Limits Reactor
Dioxins/Furans [NgTEQ/dscm 0.2 0.1 <0.05
Particulates Mg/dscm 34 20 <10
HCL Gas ppmv 15 7 4
NOx Gas ppmv 103 159 80
SO2 Gas ppmv 3.1 10 2

Plasma Reactor Slag
Leachability

Plasma
Treatment
Permissible Measured
Concentration: Concentration

Metal (mg/l) (mg/l)
Arsenic 5.0 <0.1
Barium 100.0 <0.5
Cadmium 1.0 <0.02
Chromium 5.0 <0.2
Lead 5.0 <0.2
Mercury 0.2 <0.01
Selenium 1.0 <0.1
Silver 5.0 <0.5

The US Environmental Protection Agency (EPA)
& the European Union (EU) classify plasma slag as |nert!




Plasma Arc Technology:
Ideal For Waste Treatment

e Waste Exposed To Plasma Heated To >2,000°C

e Inorganic Material Melted/Vitrified Into
Reusable |NErt Glass-Like Slag

e Organic Compounds Dissociated Into Simple Molecules
— Hydrogen
— Carbon Monoxide
— Carbon Dioxide
— Water Vapor
— Nitrogen
— Methane

Clean Syngas

o The Key is High Temperature & Oxygen-Starved Chamber

Representative Recurring Costs

«——— Operating Costs $50.00/Ton ——
Starting (Includes Amortization of Capital)

Energy
) E
Operating Energy = 200 Kwh Ge":rgégde"he'gy

One Ton of MSW
i

600 Kwh
—_ Syngas Turbines, Available
Treatment > Etc. - Energy
@ $0.04
= $24.00
Cost/Ton .......... $50.00
Revenue/Ton ..... $30.80
@ $0.006/Ib @ $0.05/Ib Net Cost/Ton ..... $19.20

= $1.80 = $5.00

Zapped!! (T rip to A'rlan'ra)

Waste Types Handled by Plasma Technology
(From Recovered Energy, Inc.)
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Linn County Citizens Visited
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e m.’e @;eﬁe = Georgia Tech Research Institute

iScience Station finances in peril e Host was Dr. Lou Circeo of the
Plasma Research Center

o Applied Plasma Torch to Linn
County Municipal Solid Waste

e Also Talked With Geoplasma, a

Do attack ads ZAFPH]F - Division of Jacoby Development

help or hurt? e Gazette Article by Dick Hogan
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Some Locations Considering
Plasma for MSW

e Ottawa, Canada

e St. Lucie County, Florida

e International Falls, Minnesota
e Hartford, Connecticut

® Superior, Wisconsin

e Honolulu, Hawaii
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Ottawa dem ot

Tuesday geptember 19,

e Ottawa Has Been Considering
Plasma For Some Time
e Plasco Won Demo Contract
i e Demo Unit =90 Tons/Day
Il @ Includes Power Generation
! — Generates 4.1 Mw/Day
— Torch Uses 0.9 Mw/Day
— Rest Will Power 3,000 Homes
Won Over 24 Competitors
— Many Technologies Were Bid
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Ottawa Demonstration Plasma Site

St. Lucie County Project:
Some Details

e Requirements
— 2000 Tons/per/Day of New Solid Waste plus
— 1000 Tons/per/Day of Existing Landfill Remediation

— Stated Treatment Cost of $32/t0N for Solid Waste
e Geoplasma Will:

— Finance The Development

(Cost: Approximately $425 Million)
— Build The Facility

— Own The Facility

— Operate The Facility for Profit
Contract is in Final Negotiation
Planned Plant Completion is 2009

Plasco Trail Road Facility

Ground Breaking, September 18, 2006

Plant From the East Side, January 18, 2007

Cedar Rapids Gazette, 9/21/06
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St. Lucie Project Team

e Geoplasma

e Westinghouse Plasma Corporation
e Energy Systems Group

o New Prospect Capital, LLC
e UBS

o Georgia Tech Research Institute
e Holland & Knight, LLP

e Edelman MACTEC Engineering and Consulting, Inc

A Powerful Teaml!




RECAP:
International Falls, Minnesota

Funding Profile
e 100 Tons Per Day

e Will Produce Steam, Electricity &
Rockwool

County/ e Overall Project Development Leadership
U.S. Federal Private

by Laurentian RC&D

10,350,000 ) "
D SALLGUNER o \any Private & Government Entities are
Members of the Team

Minnesota o Have Secured About $14,000,000 of the
State $30,350,000 Required For Construction

$10,000,000 e Scheduled Plant Completion is 04/01/09
e Now in Project Feasibility Analysis

See Website www.Ircd.org, Click on Renewable Energy, Then RECAP

RECAP Fiscal Basics

Annual Expenses

Labor,
$800,000
Operations &

Annual Revenue

= ectric_ity Tipping Fees;
Generation, $1,000,000

$1,000,000
Rockwool, 7 Maintenance
$1,500,000 $600,000

Other,
$100,000 hsyrance,
$100,000

Revenue

Annual
Operating

Income

Expenses

Another Option:

Combining Plasma MSW Treatment
With
A Coal-Fired Plant

PyroGenisis PAWDS

Plasma Arc Waste Destruction System o
Raw Waste Cannot Be Dumped Into Ocear)s
Installed On Carnival Cruise Liner In 2003
Typically Treats 5 Tons Of Waste Per Day
Emissions Much Less Than EPA or EU Limits
Inert Slag Can Be Deposited In Oceans
Navy Is Exploring Its Use On Aircraft Carriers

Carnival Cruise Line’s M/S Fantasy

Combined With Coal-Fired Plant

Coal-Fired b | [ ,_:g

Plant

Plasma
Facility

Reduces Capitalization Cost, Improves Coal-Fire Operation




wastenotl O W A, Inc.

Contacts
Dennis Naughton  dennis@xwires.net 319.631.2110
Ed Mulholland emulholland16@mchsi.com  319.899.4207
Charlie Kress chaskress@mchsi.com 319.377.5055
Dow Prouty DowProuty@msn.com 319.393.6672

Thank Youl




